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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size 
of illuminating light emitted from an 
illumination optical system. 
SOLUTION: The light emitted from a lamp is 
reflected by the reflection surface of an elliptical 
reflector. The light reflected by the reflection 
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light at the periphery part out of the light 
collimated by the collimating lens is reflected in 
a reverse direction by a reflection mirror. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Light equipment equipped with the ellipse reflector which is light equipment and has the 
reflector in which the light injected from the lamp and said lamp is reflected, the parallel-ized lens 
for making parallel light reflected by said reflector, and the reflective mirror which reflects the light 
of a periphery in hard flow among the light made parallel with said parallel-ized lens. 
[Claim 2] It is light equipment with which it is light equipment according to claim 1, the plane of 
incidence of said parallel-ized lens is formed in a concave surface configuration, the injection side is 
formed in the flat-surface configuration, and said reflective mirror is formed on the injection side of 
said parallel-ized lens. 

[Claim 3] The concave surface of said parallel-ized lens is light equipment according to claim 2 
which has the hyperboloid-of-revolution configuration. 

[Claim 4] Light equipment with which it is light equipment according to claim 1, the injection side 
of said parallel-ized lens is formed in a concave surface configuration, and plane of incidence is 
formed in the flat-surface configuration. 

[Claim 5] The concave surface of said parallel-ized lens is light equipment according to claim 4 
which has the ellipsoid-of-revolution configuration. 

[Claim 6] The illumination-light study system which is an illumination-light study system, divides 
into two or more partial bundle of rayses the bundle of rays injected from light equipment according 
to claim 1 to 5 and said light equipment, and is equipped with the integrator optical system which 
superimposes each partial bundle of rays on a predetermined lighting field. 
[Claim 7] It is an illumination-light study system equipped with a superposition lens to be an 
illumination-light study system according to claim 6, and for said integrator optical system 
superimpose each partial bundle of rays on two lens arrays for dividing into two or more partial 
bundle of rayses the bundle of rays injected from said light equipment on said predetermined lighting 
field. 

[Claim 8] The illumination-light study system which is an illumination-light study system according 
to claim 6 or 7, and is equipped with the polarization generating optical system which injects said 
each partial bundle of rays as each partial bundle of rays to which the polarization direction was 
equal. 

[Claim 9] A projector equipped with the projection optical system which projects the modulation 
pencil of light rays which is a projector and is acquired with an illumination- light study system 
according to claim 6 to 8, the electro-optic device which modulates the light from said illumination- 
light study system according to image information, and said electro-optic device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the illumination-light study system especially used 

for a projector about the projector which indicates the image by projection. 

[0002] 

[Description of the Prior Art] In a projector, electro-optic devices, such as a liquid crystal light valve, 
are illuminated by the light injected from the illumination-light study system. And image display is 
realized by becoming irregular according to image information (picture signal), and projecting on a 
screen the light which illuminated the electro-optic device through projection optical system. For this 
reason, the projector is constituted by various optical system. 

[0003] Various optical system from which the miniaturization is advanced in consideration of the 
portability, and a projector constitutes a projector is also advanced for the miniaturization. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, if the optic which constitutes the optical 
system which leads the light injected, the optical system, for example, the illumination-light study 
system, of a projector, to an electro-optic device will become large depending on the optical-path 
size (the magnitude of the cross section of the whole bundle of rays is meant, and it is also only 
called "size of the illumination light 1 '.) of the illumination light injected from an illumination-light 
study system if the size of the illumination light becomes large, and it becomes small, it is in the 
inclination which becomes small. 

[0005] Therefore, when realizing the miniaturization of a projector, to make small size of the 
illumination light injected from the illumination-light study system which constitutes the projector is 
desired. 

[0006] This invention is made in order to solve the above-mentioned technical problem in the 
conventional technique, it makes small size of the illumination light injected from an illumination- 
light study system, and aims at offering the technique which can miniaturize a projector. 
[0007] 

[The means for solving a technical problem, and its operation and effectiveness] It is characterized 
by having the reflective mirror which reflects the light of a periphery in hard flow among the light 
made parallel with an parallel-ized lens and said parallel-ized lens for the light equipment of this 
invention to make parallel a lamp, the ellipse reflector which has the reflector in which the light 
injected from said lamp is reflected, and light reflected by said reflector in order to solve a part of 
above-mentioned technical problem [ at least ]. 

[0008] In the light equipment of this invention, it is convertible for the light of a core by making it 
reflect in hard flow and reflecting the light of a periphery by the ellipse reflector again by the 
reflective mirror, among the light made parallel with the parallel-ized lens, abbreviation injected 
from light equipment by this — size of the optical path of an parallel light can be made small. 
[0009] In the above-mentioned light equipment, the plane of incidence of said parallel-ized lens is 
formed in a concave surface configuration, the injection side is formed in the flat-surface 
configuration, and, as for said reflective mirror, it is desirable to be formed on the injection side of 
said parallel-ized lens. 

[0010] If it carries out like this, a reflective mirror can be constituted easily. 
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[001 1] Here, as for the concave surface of said parallel-ized lens, it is desirable to have the 
hyperboloid-of-revolution configuration. 

[0012] If it carries out like this, the concave surface of an parallel-ized lens can be formed with high 
precision, and it is possible to obtain light with high parallelism. 

[0013] Moreover, the injection side of said parallel-ized lens is formed in a concave surface 
configuration, and plane of incidence may be made to be formed in the flat-surface configuration. 
[0014] Even if such, a reflective mirror can be constituted easily. 

[0015] Here, as for the concave surface of said parallel-ized lens, it is desirable to have the ellipsoid- 
of-revolution configuration. 

[0016] If it carries out like this, the concave surface of an parallel-ized lens can be formed with high 
precision, and it is possible to obtain light with high parallelism. 

[0017] The illumination- light study system of this invention divides into two or more partial bundle 
of rayses the bundle of rays injected by above either from the light equipment of a publication, and 
said light equipment, and is characterized by having the integrator optical system which 
superimposes each partial bundle of rays on a predetermined lighting field. 
[0018] You may make it said integrator optical system equipped with the superposition lens for 
superimposing each partial bundle of rays on two lens arrays for dividing into two or more partial 
bundle of rayses the bundle of rays injected from said light equipment on said predetermined lighting 
field in the above-mentioned illumination-light study system. 

[0019] Moreover, in each above-mentioned illumination- light study system, it is also desirable to 
have the polarization generating optical system which injects said each partial bundle of rays as each 
partial bundle of rays to which the polarization direction was equal. 

[0020] By these illumination-light study systems, since one of the above-mentioned light equipment 

is used, it is possible to make size of the optical path of the illumination light small. 

[0021] The projector of this invention is characterized by having the electro-optic device which 

modulates the light from one of above-mentioned illumination-light study systems and said 

illumination- light study systems according to image information, and the projection optical system 

which projects the modulation bundle of rays acquired with said electro-optic device. 

[0022] In this projector, since the above-mentioned illumination-light study system is used, it is 

possible to miniaturize the optical system which constitutes a projector, and a projector can be 

miniaturized as a result. 

[0023] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained based on 
an example. Drawing 1 is the outline block diagram showing an example of the projector which 
applied this invention. The projector 1000 is equipped with the illumination-light study system 100, 
the colored light separation optical system 200, three liquid crystal light valves 300R, 300G, and 
300B, cross dichroic prisms 400, and projection optical system 500. 

[0024] The light injected from the illumination-light study system 100 is divided into the colored 
light of three colors of red (R), green (G), and blue (B) in the colored light separation optical system 
200. Each separated colored light is modulated according to image information in the liquid crystal 
light valves 300R, 300G, and 300B. Here, the liquid crystal light valves 300R, 300G, and 300B are 
constituted by the liquid crystal panel equivalent to the electro-optic device in this invention, and the 
polarizing plate arranged at the optical plane-of-incidence and irradiation labor attendant side. In 
addition, the mechanical component which is not illustrated for making a liquid crystal panel supply 
and drive image information is connected to each liquid crystal light valve. The modulation bundle 
of rays modulated according to image information in the liquid crystal light valves 300R, 300G, and 
300B is compounded with the cross dichroic prism 400, and is projected by the projection optical 
system 500 on a screen. By this, an image will be displayed on a screen. In addition, since the 
configuration and function of each part of a projector as shown in drawing 1 are explained in full 
detail by JP,10-325954,A indicated by the applicant for this patent, for example, detailed explanation 
is omitted in this specification. 

[0025] Drawing 2 is the explanatory view expanding and showing the illumination-light study 
system 100 of drawing 1 . This illumination-light study system 100 is equipped with light equipment 
120, two lens arrays 140,150, polarization generating optical system 160, and superposition lenses 
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170. Each optic is arranged on the basis of system optical-axis lOOax. Here, system optical-axis 
lOOax is a medial axis of a bundle of rays injected from light equipment 120. In addition, in drawin g 
2 , the lighting field LA which the illumination-light study system 100 illuminates corresponds to the 
liquid crystal light valves 300R, 300G, and 300B of drawing 1 . 

[0026] Light equipment 120 is equipped with the lamp (electric-discharge lamp) 122, the reflector 
124 which has the concave surface of an ellipsoid-of-revolution configuration, the parallel-ized lens 
126, and the reflective mirror 128. As a lamp 122, electric-discharge lamps, such as a high-pressure 
mercury electric-discharge lamp, and a metal halide lamp, a halogen lamp, are used. The lamp 122 is 
arranged near the 1st focus of the ellipsoid of revolution of a reflector 124. It is reflected by the 
reflector 124, and the light injected from the lamp 122 progresses, being condensed toward the 2nd 
focus of a reflector 124. The parallel-ized lens 126 changes into a light (abbreviation parallel light) 
almost parallel to system optical-axis lOOax a condensing light which carries out incidence. 
[0027] As an parallel-ized lens 126, the plano-concave lens which has a concave surface is used for 
the light equipment 120 side. The focus of the concave surface of the parallel-ized lens 126 is 
arranged so that it may be mostly in agreement with the 2nd focus of a reflector 124. Thereby, 
condensing light which carries out incidence can be made parallel. In addition, as the concave 
surface of a reflector 124 and the parallel-ized lens 126, it is related, therefore mentions later. As 
long as the configuration of the concave surface of the parallel-ized lens 126 is a concave surface 
configuration which can carry out [ abbreviation parallel ]-izing of the condensing light which 
carries out incidence, it may be what kind of configuration. However, as for a concave configuration, 
it is more desirable that it is a hyperboloid-of-revolution configuration. It is possible to acquire a 
concave configuration for hyperboloid of revolution, then light with high parallelism. Moreover, it is 
possible to control the aberration of a lens etc. to high degree of accuracy more. 
[0028] Drawing 3 is the front view showing the reflective mirror 128 formed on the injection side of 
the parallel-ized lens 126. The reflective mirror 128 has reflector 128r in the periphery of the 
injection side of an parallel-ized lens, and has 128t of effective areas in the core. This reflector 128r 
is formed by forming the aluminum film, a silver film, etc. on the periphery of the injection side of 
the parallel-ized lens 126. Moreover, it can form also by vapor-depositing dielectric multilayers 
(cold mirror etc.). Moreover, it can form also by sticking an ESR film (3 M company make). In 
addition, it is possible to arrange what formed alternatively the aluminum film, a silver film, 
dielectric multilayers, an ESR film, etc. near the injection side of the parallel-ized lens 126 to the 
plate-like transparent body (for example, glass plate), or to stick it on it. 

[0029] In addition, you may make it form an antireflection film in the injection side corresponding to 
the plane of incidence of the parallel-ized lens 126, and 128t of effective areas of the reflective 
mirror 128. Thereby, the light injected from the lamp 122 reflects in these fields, and becomes 
possible [ controlling losing ]. Moreover, you may make it form UV reflective film. UV reflective 
film is a filter for removing ultraviolet rays from the light injected from the lamp 122. Thereby, it 
becomes possible to reduce degradation by the ultraviolet rays of the optic (for example, polarizing 
plate with which the liquid crystal light valve was equipped) using an organic material. In addition, 
you may make it form separately the glass plate with which UV reflective film formed on the glass 
plate was formed in a plane-of-incidence [ of the parallel-ized lens 126 ], or injection side side. 
[0030] The light changed into abbreviation parallel light with the parallel-ized lens 126 shown in 
drawing 2 is injected from 128t of effective areas of the reflective mirror 128. That is, light 
equipment 120 has the function to inject abbreviation parallel light. In addition, about the function of 
light equipment 120, it mentions later further. 

[003 1] Incidence of the abbreviation parallel light injected from light equipment 120 is carried out to 
the 1st lens array 140. Drawing 4 is the perspective view of the 1st lens array 140. The 1st lens array 
140 has two or more small lens 140s arranged in the shape of a matrix. In this example, it has small 
lens 140s of six-line four trains. Each smallness lens 140s is a plano-convex lens, and the appearance 
configuration when seeing from y is set up so that it may become the lighting field LA (liquid crystal 
light valve) and an analog, abbreviation by which the 1st lens array 140 was injected from light 
equipment 120 — an parallel bundle of rays is divided and injected to two or more partial bundle of 
rayses. 

[0032] The 2nd lens array 150 shown in drawing 2 has two or more small lens 150s arranged in the 
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shape of a matrix, and is the same as that of the 1st lens array 140 almost. The 2nd lens array 150 has 
the function to arrange each medial axis of the partial bundle of rays injected from the 1st lens array 
140 almost in parallel with system optical-axis lOOax. Moreover, the 2nd lens array 150 has the 
function to which image formation of the each smallness lens 140s [ of the 1st lens array 140 ] image 
is carried out on the lighting field LA with the superposition lens 170. 

[0033] The partial bundle of rays injected from each smallness lens 140s of the 1st lens array 140 is 
condensed in the near location 160, i.e., polarization generating optical system, through each 
smallness lens 150s of the 2nd lens array 150, as shown in drawing 2 . 

[0034] The polarization generating optical system 160 is equipped with two polarization generating 
component arrays 160 A and 160B. To system optical-axis lOOax, the 1st and 2nd polarization 
generating component arrays 160A and 160B are arranged so that it may become symmetrical. 
[0035] Drawing 5 is the explanatory view expanding and showing polarization generating 
component array 160A of drawing 2 . Drawing 5 (A) shows the perspective view of 1st polarization 
generating component array 160 A, and drawing 5 R> 5 (B) shows the top view when seeing from 
+z. Polarization generating component array 160A is equipped with a gobo 162, the polarization 
beam splitter array 164, and two or more lambda / 2 phase-contrast plates 166 that have been 
arranged alternatively at the irradiation labor attendant of the polarization beam splitter array 164. In 
addition, the same is said of 2nd polarization generating component array 160B. 
[0036] As shown in drawing 5 R> 5 (A) and (B), column-like glass material 164c which has the 
cross-section configuration of an abbreviation parallelogram sticks two or more polarization beam 
splitter arrays 164, they are put together, and are constituted. Polarization demarcation membrane 
164a and reflective film 164b are formed in the interface of each glass material 164c by turns. In 
addition, dielectric multilayers are used as polarization demarcation membrane 164a, and dielectric 
multilayers and a metal membrane are used as reflective film 164b. 

[0037] Effective area 162a and face shield 162b are arranged in the shape of a stripe, and the gobo 
162 is constituted. Effective area 162a and face shield 162b are prepared corresponding to 
polarization demarcation membrane 164a and reflective film 164b, respectively. Moreover, face 
shield 162b is prepared corresponding to the gap of two polarization sensing-element arrays 160A 
and 160B. Thereby, incidence of the partial pencil of light rays injected from the 1st lens array 140 
( drawing 2 ) is carried out only to polarization demarcation membrane 164a of the polarization 
beam splitter array 164 through effective area 162a, and it does not carry out incidence to reflective 
film 164b. In addition, as a gobo 162, what formed alternatively the film (for example, chromium 
film, aluminum film, dielectric multilayers, etc.) of protection-from-light nature can be used for the 
plate-like transparent body (for example, glass plate). Moreover, it is also possible to use for the 
plate of protection-from-light nature like an aluminum plate what prepared stripe-like opening. 
Furthermore, you may make it form the film of protection-from-light nature in glass material 164c of 
the polarization beam splitter array 164 directly. 

[0038] As a continuous line shows to drawing 5 (B), incidence of the chief ray (medial axis) of each 
partial bundle of rays injected from the 1st lens array 140 ( drawing 2 ) is carried out to effective area 
162a of a gobo 162 almost in parallel with system optical-axis lOOax. The partial bundle of rays 
which passed effective area 162a is divided into the partial bundle of rays of s-polarized light, and 
the partial bundle of rays of p-polarized light in polarization demarcation membrane 164a. In 
addition, s-polarized light is the polarization direction perpendicular to the plane of incidence of 
polarization demarcation membrane 164a, and presupposes that it is p-polarized light the 
polarization direction parallel to the plane of incidence of polarization demarcation membrane 164a. 
The partial pencil of light rays of p-polarized light penetrates polarization demarcation membrane 
164a, and is injected from the polarization beam splitter array 164. On the other hand, after the 
partial bundle of rays of s-polarized light is reflected by polarization demarcation membrane 164a 
and being further reflected in reflective film 164b, it is injected from the polarization beam splitter 
array 164. In addition, in the irradiation labor attendant of the polarization beam splitter array 164, 
the chief ray of the partial bundle of rays of p-polarized light and the chief ray of the partial bundle 
of rays of s-polarized light are mutual almost parallel. 

[0039] lambda / 2 phase-contrast plate 166 is formed only in the irradiation labor attendant of the 
partial bundle of rays of the p-polarized light which penetrated polarization demarcation membrane 
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164a among the irradiation labor attendants of the polarization beam splitter array 164. lambda / 2 
phase-contrast plate 166 has the fixnction to change the linearly polarized light light which carries out 
incidence into the linearly polarized light light light and the polarization direction cross at right 
angles. Therefore, the partial bundle of rays of p-polarized light is changed into the partial bundle of 
rays of s-polarized light by lambda / 2 phase-contrast plate 166, and is injected. The partial bundle of 
rays (second+p) which does not have by this the bias which carried out incidence to polarization 
generating component array 160A will be changed into the partial bundle of rays of s-polarized light, 
and will be injected. In addition, the partial bundle of rays which carries out incidence to polarization 
generating component array 160 A can also be changed and injected to the partial bundle of rays of p- 
polarized light by arranging lambda / 2 phase-contrast plate 166 only to the irradiation labor 
attendant of the partial bundle of rays of s-polarized light. 

[0040] In addition, although the above-mentioned polarization generating optical system 160 shows 
the case where it has two polarization generating component arrays arranged to system optical-axis 
lOOax at the object, you may make it equipped with one polarization sensing-element array. 
[0041] As mentioned above, two or more partial bundle of rayses injected from the 1st lens array 140 
are changed into about one kind of linearly polarized light light to which the polarization direction 
was equal, respectively while being separated into two partial bundle of rayses by the polarization 
generating optical system 160 for every partial bundle of rays. Two or more partial bundle of rayses 
to which the polarization direction was equal are superimposed on the lighting field LA with the 
superposition lens 170 shown in drawing 2 . At this time, the luminous-intensity distribution which 
irradiates the lighting field LA serves as homogeneity mostly. 

[0042] As mentioned above, the illumination-light study system 100 ( drawing 1 ) injects the 
illumination light (s-polarized light light) to which the polarization direction was equal, and 
illuminates mostly the liquid crystal light valves 300R, 300G, and 300B to homogeneity through the 
colored light separation optical system 200. That is, two lens arrays 140,150 and superposition lenses 
170 of the illumination-light study system 100 constitute the integrator optical system for 
illuminating mostly the lighting field LA (liquid crystal light valves 300R, 300G, and 300B) to 
homogeneity. 

[0043] By the way, the light equipment 120 of this example has the description at the point that the 
reflective mirror 128 which has reflector 128r is formed in the periphery of the injection side of the 
parallel-ized lens 126. 

[0044] Drawin g 6 is the explanatory view showing the function of light equipment 120. it mentioned 
above - as — the 1st of the ellipsoid of revolution of a reflector 124 — the light injected from the 
lamp 122 arranged about focal Fl is reflected by the reflector 124 — having — the 2nd — it is 
condensed about focal F2. 

[0045] Here, distance of the 1st focus Fl of a reflector 124 and the 2nd focus F2 is set to LI. 
Moreover, distance from the 1st focus Fl to the top-most vertices PI of the concave surface of the 
parallel-ized lens 126 is set to L2, and distance from the concave top-most vertices PI to the 2nd 
focus F2 is set to L3. 

[0046] The parallel-ized lens 126 is arranged near the effective area of a reflector 124. Moreover, the 
parallel-ized lens 126 is set up so that the focal distance £2 of the concave surface may become equal 
to the distance L3 from top-most vertices PI to the 2nd focus F2. It is changed so that a condensing 
light which carries out incidence to the concave surface of the parallel-ized lens 126 may be set to 
system optical-axis lOOax with abbreviation parallel by this. 

[0047] in this way, the light which passes 128t of effective areas of the reflective mirror 128 among 
the changed abbreviation parallel light - the abbreviation from light equipment 120 - it is injected 
as an parallel light. On the other hand, it is reflected by reflector 128r and the light (beam of light 
shown as a thick continuous line among drawing) of a periphery with reflector 128r passes through 
the core of return and a lamp 122 to hard flow in order of the concave surface of the parallel-ized 
lens 126, and a reflector 124. Compared with the reflective location of the reflector 124 before being 
reflected by reflector 128r, it is reflected in the reflective location of the reflector 124 near [ near 
system optical-axis lOOax ] a core, and again, the light which passed through the core of this lamp 
122 is injected towards the 2nd focus F2, and carries out incidence to the parallel-ized lens 126. 
[0048] The light which carried out incidence to the parallel-ized lens 126 again passes through the 
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core near system optical-axis lOOax compared with the time of passing the parallel-ized lens 126, 
before being reflected by reflector 128r of the reflective mirror 128 as mentioned above. If this light 
is the light which passes through the location corresponding to 128t of effective areas of the 
reflective mirror 128 at this time, 128t of effective areas will be passed as it is, and it will become the 
injection light from light equipment 120. On the other hand, if it is the light which still passes 
through the location corresponding to reflector 128r of the reflective mirror 128, it will be reflected 
by reflector 128r once again, and reflection by return and reflector 128r and the reflector 124 will be 
repeated by hard flow in order of the concave surface of the parallel-ized lens 126, and a reflector 
124. And finally the light reflected by reflector 128r of the reflective mirror 128 passes 128t of 
effective areas of the reflective mirror 128, and turns into injection light from light equipment 120. 
[0049] Therefore, most (except for a lost part by reflection etc.) light which carries out incidence 
passes 128t of effective areas of the reflective mirror 128 on the parallel-ized lens 126, and is 
injected. Thereby, size of the illumination light injected from light equipment 120 can be made 
small. In addition, the size of the illumination light is determined by the magnitude of 128t of 
effective areas of the reflective mirror 128. 

[0050] Drawing 7 is the explanatory view showing light equipment 120cp of the example of a 
comparison. Light equipment 120cp of the example of a comparison shows the general configuration 
of the light equipment which has the size of the illumination light equivalent to the light equipment 
120 of an example. In light equipment 120cp of the example of a comparison, in order to make size 
of the illumination light equivalent to the light equipment 120 of an example, distance L2cp from the 
1st focus Fl of a reflector 124 to top-most- vertices Plcp of the concave surface of parallel-ized lens 
126cp must be enlarged compared with the distance L2 shown in drawing 6 . For this reason, light 
equipment 120cp of the example of a comparison becomes large along the direction of an optical 
path compared with the light equipment 120 of an example. 

[0051] On the other hand, the light equipment 120 of this example shown in drawing 6 has the 
advantage that it is possible to make size of the illumination light small according to the magnitude 
of 128t of effective areas of the reflective mirror 128, without enlarging along the direction of an 
optical path like light equipment 120cp of the example of a comparison. 

[0052] Therefore, the illumination- light study system 100 ( drawing 2 ) which applied the light 
equipment 120 of this example can make size of the illumination light to inject small, without 
enlarging magnitude of the direction of an optical path of an illumination-light study system. And it 
becomes possible to miniaturize the projector ( drawing 1 ) which applied the illumination-light 
study system 100. 

[0053] Moreover, in light equipment 120cp of the example of a comparison shown in drawing 7 , 
distance L3cp (=L1-L2cp) from top-most-vertices Plcp of the concave surface of parallel-ized lens 
126cp to the 2nd focus F2 of a reflector 124 must be made small compared with the distance L3 
(=L1-L2) shown in drawing 6 . For this reason, focal distance f2cp of parallel-ized lens 126cp in 
light equipment 120cp of the example of a comparison must be made small compared with the focal 
distance f2 of the parallel-ized lens 126 in the light equipment 120 of the example shown in drawin g 
6 . That is, in light equipment 120cp of the example of a comparison, an parallel-ized lens with 
concave big diopter (the inverse number of a focal distance is meant and called the so-called "lens 
power".) is needed compared with the light equipment 120 of an example. 

[0054] Drawing 8 is the explanatory view showing the light source image by two or more partial 
bundle of rayses divided by the 1st lens array 140. Drawing 8 (A) shows the example in the case of 
being based on light equipment 120cp of the example of a comparison, and drawing 8 (B) shows the 
example in the case of being based on the light equipment 120 of this example. The light source 
image of drawing is expressed by the optical reinforcement shown by the contour line. Like light 
equipment 120cp of the example of a comparison, when big parallel-ized lens 126cp of lens power is 
used, as shown in drawing 8 (A), the light source image of each partial bundle of rays divided 
depending on the magnitude of lens power becomes large in the direction of a train. Since the bundle 
of rays which carries out incidence to face shield 162b, without the ability passing effective area 
162a of a gobo 162 increases even if such a partial bundle of rays carries out incidence to the 
polarization generating optical system 160, the use effectiveness of polarization generating optical- 
system 160 light will fall. 
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[0055] However, since lens power of the parallel-ized lens 126 can be made small compared with the 
case where light equipment 120cp of the example of a comparison is used when the light equipment 
120 of this example is used, as shown in drawing 8 (B), it is possible for the light source image of 
each partial bundle of rays to become comparatively small, and to control decline in the use 
effectiveness of light. 

[0056] In addition, this invention can be carried out in various modes in the range which is not 
restricted to an above-mentioned example or an above-mentioned operation gestalt, and does not 
deviate from that summary, for example, the following deformation is also possible for it. 
[0057] (1) Drawing 9 is the explanatory view showing light equipment 120 f as a modification. 
Although the light equipment 120 of the example shown in drawing 6 explains the case where a 
plane-of- incidence side is equipped with the parallel-ized lens 126 which has a concave surface to 
the example, you may make it equip a injection side side with parallel-ized lens 126 f which has a 
concave surface, as shown in drawing 9 . In this case, contiguity arrangement of the reflective mirror 
128 is carried out so that the parallel light of the periphery injected from parallel-ized lens 126 f may 
be reflected in hard flow. 

[0058] In addition, as long as the configuration of the concave surface of parallel-ized lens 126' is a 
concave surface configuration which can carry out [ abbreviation parallel ]-izing of the condensing 
light which carries out incidence, it may be what kind of configuration. However, as for a concave 
configuration, it is more desirable that it is an ellipsoid-of-revolution configuration. It is possible to 
acquire a concave configuration for an ellipsoid of revolution, then light with high parallelism. 
Moreover, it is possible to control the aberration of a lens etc. to high degree of accuracy more. 
[0059] The lighting system which applied light equipment 120* of this modification, and the 
projector which applied this lighting system can be miniaturized similarly. 

[0060] (2) Drawing 10 is the explanatory view showing illumination- light study system 100* as a 
modification. Although the illumination-light study system 100 of the example shown in drawing 2 
shows the case where integrator optical system is constituted from two lens arrays 140,150 and 
superposition lenses 170, you may make it omit the superposition lens 170 by changing the 2nd lens 
array 150 of drawin g 2 into lens array 150 f , and arranging this lens array 150' in the latter part of the 
polarization generating optical system 160, as shown in drawing 10 . 

[0061] 2nd lens array 150* is equipped with 2nd small lens 150S' of a twice as many number as this 
to smallness lens 140S located in a line in the x directions of the 1st lens array 150. This is because 
the polarization generating optical system 160 divides one partial bundle of rays into two partial 
bundle of rayses by polarization demarcation membrane 164a and reflective film 164b which are 
located in a line in the x directions and the number of the partial bundle of rayses to inject becomes 
twice in the x directions, as shown in drawing 5 . every — 2nd small lens 150* consists of decentered 
lenses which have the function of the superposition lens 1 70 of drawing 2 . Moreover, 2nd small lens 
150S' located in a line in the x directions is constituted by the symmetry to system optical-axis 
lOOax, and is connected in the connection section 152. Each partial bundle of rays by which 2nd lens 
array 150' was injected from the 1st lens array 140 by carrying out eccentricity in 2nd smallness lens 
150s f can be made to superimpose on the lighting field LA. For this reason, the superposition lens 
170 is omitted in this modification. 

[0062] Thus, what is necessary is to have divided into two or more partial bundle of rayses the 
bundle of rays injected from light equipment and light equipment as an illumination-light study 
system of this invention, and just to have the integrator optical system which has the function which 
superimposes each partial bundle of rays on the lighting field LA. 

[0063] (3) Although the above-mentioned example and the modification 2 show the case where it 
has the integrator optical system which has the Sanction which divides into two or more partial 
bundle of rayses the bundle of rays injected from light equipment, and superimposes each partial 
bundle of rays on the lighting field LA, you may make it have integrator optical system with an 
integrator rod. 

[0064] (4) Although the above-mentioned example explains the case where this invention is applied 
to the projector of a transparency mold to the example, this invention can be applied also to the 
projector of a reflective mold. Here, the "transparency mold" means that it is the type whose electro- 
optic device as a light modulation means penetrates light like a transparency mold liquid crystal 
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panel, and means that a "reflective mold" is a type whose electro-optic device as a light modulation 
means reflects light like a reflective mold liquid crystal panel. Also when this invention is applied to 
the projector of a reflective mold, the same effectiveness as the projector of a transparency mold can 
be acquired. 

[0065] (5) Although the projector 1000 of the example shown in drawing 1 is equipped with the 
liquid crystal panel as an electro-optic device, it is replaced with this and you may make it equipped 
with micro mirror mold light modulation equipment. As micro mirror mold light modulation 
equipment, DMD (digital micro mirror device) (trademark of TI, Inc.) can be used, for example. 
What is necessary is just to modulate incident light generally as an electro-optic device according to 
image information. 

[0066] (6) In the above-mentioned example, although the projector 1000 which displays a color 
picture is explained to an example, also in the projector which displays a monochrome image, it is 
the same. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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